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mm m HI4252I S3 Oil °l§1 iS!, HI 602 21 S§ 

Oil o|°1 ^S^JAI- B S^SUD. CHe.121 
gjg^ (21) CH£I2J 

3 sj=£ (OJ) 



20 a 

16 0 
0 2d 
18 S 
730,000 Si 
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29,000 m 
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0 S! 
685,000 S 



37-2 



1020010001613 



2001/3/2 



W1 7M ^. # **4 « M« * ** ^ ****** 

Ai 1cls ^ ^ ^ - *M 



5. 5 



37-3 



• 





1020010001613 



2001/3/2 



ti>£^ll ^ H ^ {SEMICONDUCTOR DEVICE AND METHOD OF FORMING THE 



S.l£r 71$ v£=(NAND)^ #sfl^l *flS.3 7>^cfl s>q-6fl tflsfl ZL $ ^ 

£3^ 511^ Aj-Bfloll^ nn^di M-El-iflfe ^5L, 

5L4fe ^ <Q ^*H1» vfln.^ D)l2.iH € 

£6 lfl*| SlO^r £5ofl S.X\& ^ctg #SflA] Dflael $^«Hr # 

<7> M. til £ ^ ^ ZL ^iHM ^ 53^-^-, ^M)^>7fl^ Tfl o] E 5} 



SAME} 
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<8> 



Sh£*H 7}^} DRAMoiq- FLASH MEMORY 1 ^(thermal budget) 7) 

§1 SS^fe ^lo] E e^-o] olE ^o]^ ^*j-ofl 7^\Q ^oj-o. 

^O^O) *Vcf. ^3f^ O.S ^ 7flojE 5}0]^- i§A$ig + 

& C K -IL^aH ^ #3* °- ^-ooflc H )]^o] #0)S-J7 ZLoll 

2^1^ ^?>ol] Afllo| ^og-^. z^q. ^^g. -t^o) ^ ^o.^ ^ clef. 

B d 3#*1^7l ^«fl tifl^^- ^-#4 4f#o_j=L 1H*M4 ^e]^ afl ^ 

S^ofl ^ ^e^H^-I- tg^^H *>-g-*>£r ^7> $14. 

<9> 7]^ \fl^(NAND)^ #2flAl pflS.^ 7V^C-fl Sj-uH] cflsfl zi ^^Jcq ^ ^ 



<10> 
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]= e)-oi(33s), 87fl, 167fl ^ 327flS € ^lS-Bl^ ef^CWP), ^ 

*1 ^ Tfl olE 5l-Ol(33g)ol 7}£.^Z] ^^^Cf. 7l]olE el- oil; o>5flS ^-g- 5}- 
^1(45)^1 ^^51^1, ^ ^SL^ ^9lU5)^r ^$°.S. ^ i^Rl^l *§Efl3. o>Efl^ofl *>ejl 
S. 3*1 *iBfl 7]]o}E_ ^<£(33g), 4^ 33= ^(WP) ^ il^ ^ 711 o]E ^91 
(33s)°l H^^. uJ-eH -g-f- e|-<y(45)£r ^ 7fl^ 3*1 t^He 5}<y(33g) 

^}°H1 <§^€c]-. ^tL)ji Aiifl TflolE 5}ol(33s)£) =511^1* 

0 <J= «1S (55)-^ ^(51)°1 

<H> £2^r £1^1 ^-BfloflA-1 I I^7fl^6ll CCj-S. C^^g- q-Bl-^T^, £3^ £1^1 4 V 3HH 

<12> J£2# ^-2:^, ^^.i Bl-^l(45)ol 71^(20 £1^ ^} ^ # 

^ Tflole el-o](33g)^ i^^(35s' )# ^cg^s. ^ Afol^ ^-elsl 

(23)#3f ^-EflS. £U, ZL ^3 ^<a^ v (49)-i- wle^o] 

(55)ol ^ o.S t^o] ^^1^ ^£}ol Slcf. 

<i 3 > £3^- ^-S*}^ , £1^1 y o V ^AS iS^ <3^(22)°1 £ 

o))X\^ 2|~f ^0.5. 7l^r(20) ^^1 9X^. =l 5)3, A 711 ^91°} 

# 71-3x1=5:^ ^ oicf. ^ B->o](4 5 )^ ^o. S cflig^ 

^ iJ=^<^l ^ 7fl£l ^ >£e» ^ol^ 5l-ol(33g) A>ol^ ^ ^o.^(35s') 

<14> o^o] £ ^ofl ^2flAl DflSSl Ol^- ^ o. ^.cf^ ^- 
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3| Ji^, 71 #(20)41 5*1=1*1 ^ 4i7> 3tr STI fJ-^^-S. 

^^^4. ±.7} S3 ^S^Hl s}*fl *>a ^^°] ^^4. ^-^3- «^ 
^^nV(24)ol t§^^ ^ il^ TflolE H^oi(33s), ^HM $|H 5KKWP), 3*1 ^ 

^ TflojE ej-o}(33g) tIHm e^-oio] ^ cgo^ 7 }£^|3£^ SEth X) 

°m ^Kl^ *r°H <3<*H^r lr^# S^ 0 ! °1^-°1*1 ^Utr -5d1l #^ *8 

4 3- <Mtr H^Ul^E^ ±=ell°J <^^(35')ol ^*l7fl ^€4. -f-^o v °1 

^ iii <3^(35')£- TflojE ^o] ^tSofl ^ oi 

^ inHol^(37)l- oj-g-^H LDD °lS-4. <^1^ 4*j£r #2fl*l 41 S. 2} S°>^ 

Aim. 3*1 ^ Tfl °m ^°J(33g)-i-Sl ^g- i^.^ ^^(35s')o] ^.eiM-711 
^^*>ZL #Bl*3e)€- *fl$l ^ ±3-^ ^91(45)-^ ^tr4. 4*1 %Zt 

*I<£l*q-(49)«- ^jl ^hj) Til ol^ 4°J(33s)2l <g^(35d'H =e1M-7fl ^ 

«■* $-$*fclL, tilse)-9J(55)# ^^S*! *ti€ wlM^o] ^-^(51)£ ^41 

tb4. 

<15> £341 3 Til *H4J€ 34 711 °lM 4°J4 7-1^ ^71 J=£l\+ 711 

Ol^* ^*^Rr 4^011^1 7} ^9] ^Ell<a ^^MlJE ^ ^SlA>ol^ 7 > *§^4. 

ZLelcll, ^}9] Jl^^Sj-ofl JI^ = ^ #51H 4|JE.tq4Hfe TflolM 2^o]ol J2. 

9? Tflols e^o] A>oloi 71^)71- 0.15um ^41 44 € TlWS 4-f4 ^31 

o] cg<* A>olo]l ^sl^ ^«a-ofl oisfl *fl\g ti.Eflol3 cf-g- (break down)ol *^8^ 7>^^oi 

^o>^lr4. ^-^1, =eilo] <^^ol ^«fl ji^-H^. 5L^€ ^-^ ol^^ 4 
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*<HH .E^^oj JL ^H^^ 3H( length of channel)7l- ^ -f}-*m ^ 

M.z\]o}3. nf^-o] st!- =efl^] <3<*H ji^tes 

^-2.^ xHlS-el^ ^^E7> l-^l-o] E^^H 

o> tM}. ZLS]^7, ojs. e^o] cgc*?^ ^ ^ejA>ol^. 7 > ^€ ^-f S.&<$°] 

^^l^i 4£4 £^ ¥^ 33" >y^*»n £M *3 7.}^7> # 

itfe^ ^el^ Tflolje e^-oisl nj-g- 7j-^<q. a]^ « 0 v^1^ 

£ ^cSr E#^# ^Tfl *fl^ ^)}o)EL Cf^3f ^ ^ ^ 

«4eH #7] Sfl^^l ^ O.S, 7]HJ= £j.o]^ ^ 

^ o]s. ^1 o]E efol 7 ]^-o| aoa c e1 )o] cg^o) t=^^ o_ ^ 

^SflO] 7)&0\} ^ ^A}0}^ 7 } t§^£|*} SgTTT «V£^1 * Zl ^ 

£ ^£ J£*V ^ ^A>ol3=» *fl-g-<5Rr Tfl o]M ^1 0 .15um °1*>S u) 

^l5>7ll nfl ^Eiy ^o} zl- ^fl^oflA^ «.3lol£L cj-o. ^ H.eflo] <3<*°1 
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^ °X±r ^EflAl v\]3L^ ^ ^ zl ^ « 0 V^# 

^ ^ *)--§-] 

<20> Aj-7) S-^j^- ^§> 7 ) ^ «>l4^ ^ofl ttj-a aV £ ^] #*l^r, E 

^l^E^H 7))o)^ Tj^o) 7]^g- is}^ oji=^x]u) AV«-o]| ^ ^e)A>o] 

7^131 S>-^ TflolE ^cgul-^ S.gfl ti>i^#az}- ^ e) ^ TflolJE ej-o]^, ^7) 

S)^ ^^.i JBeflo] c$q^. ^ fVcf. 

<21> -g- tJ}^^^^ ^ 7l^O.S Ol^o^^lr^-. 3=^ Til 

o]h e^-oio] ^ tcfef- ^ clot} ti.eflo]3. c^g-^ ^^A^. « 0 >x] 3}- ^ oi^s. 

7}^ 0.15um °1^ Tlloje efo] ^ 7 }*]fe- ^ 
1E15 °l^/cm 2 o]-s}o^ c^^o^ £^5]^, i^i?>o]5]- db^^ ^.eflojo]]^ h]- £ 

*Hf^ £^^r ^1^*1 ^ ^e|A>olc Q*. ogtg o_^7]. fg^s)*] c^o. 

<22> ^-71 ^£ Tgs§*}7} ^ ^^1 ^°fl nJ-E^, -f^d, tiVi^ll 

ZLBlJl, ^E]s TflojE^^. sflE^H 7flo]E e^o)^ t§ ^ ^-u} , °1 7flo}E ^o]^- n>>, 
3.^. ^^S. Ir^-i- M0S ^^^|iE-j ojifL^) 5}t}. E^*]^ 

^S7> ^l^ofl ^7j- ^nKg. *\^S}51 5|E}-2j- Alz]-^- :§-§)) TflojE 5}^ tfJfSj 

=L^\JL, <§^^- ^#-g- ^^JI <H^* -f-^fl 
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<23> 



<24> 



<25> 

<26> r= 



<27> 



<28> 



*h *w *>i«th 4eH 

< M ^« ^ m C] ^ ]JL ^ ^ ^ 

4^ ^ AH# o]J _ ^ #e)|A] ^ ^ 

*l €- #5flA] ^ 7mQ2o) ^ ^ ^ ^ 

^ «*cfi 4^ Mfl ^ „ **(122)* 7Mcf ^ 

2EA]« ^ ^ ^ ^ o^ (122) ^ ^ <8Qf(122) 

* 7 ^ S ^ ^(l48)ol ^34. 4«1(148)£- 

^1 ^ *Wj=*(147)* 7Wfe ^ ^, fl(145)s] ^ ^ ^ 

" ^(148)ol ^3 **** 7l§i>S W o S ^,o,h h^oj^o! ^ 

(148)4 4^*] <§>8^4. 
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<29> 



*° J * ^ « 4<»H ^ - o^. ^ ^ #EflA] 

nflJEsHH^r ^o.^ eK!(148)ol ^HM^ ^ ^ ^^(i22)# 4 

^- ^°J(wp)4 44 *mh eKl(i33s)*l- ^ojoi 

7])o m e^o 1 o :> ^o] # ^o^ 30^ ^ol (wp)4 ^ 

*HJ <^^(i22)oi jyq.^ ^ ^ ^ 

71, ° 1 - 3*3 "cH TflojE ^Ji*. « 

* *mm a-* ^c^^ ^ #SL ^ 7))om> 

(35')* 01-4. ^ M ^ m ^ h^-b^ ^ 

*W iJL-*}- -Eflojo] 34 ^ AJ@) ^ (133g) ^ ^ n 

^(33s>* «3<3(122)* 7^1Sfe ^ ^,0,^ „ 

• *MiU] 2^ 7]]o 1S ^ 7M ^ om ^ ^ 

pattern)*^ MWl+> *^ M * #sfl 7^)0!^^^ 71 ]o]h # o] 
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*)°H(137)-I- °l-§-SH 71^(120)^1 db^.^ iE-eflo] ^^(135')o]l^ LDD ^S7l- 

^ 5U4. ^ Tllol^ e}-<y <£ ^o.^ 71^(120) « <^(122H1 a^s. 5L^§ ^ 
^°1 SMI ^^SlJl, TflolS e(-o] <g go 5 ;g<g ^3HolAi<4 ^ ^^H^ # 

TllolE 2l-o] §1-H^ ^ v$]o)=l cf-ool ^o^l 7}^, Tflol^ e)-o] 

^, ^r, ^fl^ ^°l7> 0.15um o]^^ ^£7} 0]^-^^^ 71^5. 1E15 °)-& 

/cm 2 ol^s ^lt^cf. ^l<>H(137)7"h ^0} g^j i£ | 

(139)7> ^^sl^ %o) H>^^c|.. 

<32> 711 ol^ ef^l- ^ ^ el-0](148)-a- ^JE-^ 7)^; #*|H 

141,149)°! ^^W. °1 ^^^"(141,149)^ 27fl<2l #?J- 

^£^(141)^ TflojE El-olom- ^ ^^.^ ^91(148)2) ^SlA>ol^ gflig 

4 Bfl'fiS ^oIe el-o](i33s) ^ 

iBHH j= e flol <^(135(TH sfl^Rr <^ ^ofl ^(141, 149 HI Hi 3^ 

^ ^(151)4 sfl^l- ^SRr ^Bl^ ^1=4 ^ ^ Si 01 = ^(145. ,147') -8: ^Sfl 
wl ^el-<y (55)4- ^^4. wli=eKl(55)£r ^(122) <^^(i22)3i}- 

M-^l ^€3-. ^-f- ±-SL^ SKl(148)-gr A ^ ^^(122)4 ^- ^x] AilH ^ 

5^(133g)ol ^-^ofl ol^olxl^ ^ ^ Ajin M^fl^l^E^l-o] ^.jg. ^o_^ 

^^(135s')» *sfl ^€4. 

<33> i 5 ofl £Al^ #2flA] ^ # ^ o. £ g ^ £1Q 
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^ 1+^*1 <d^£] ^ £-B]^r JL^3 #eJW 

* ^-f, ^M- ^ H<S^-4 7)1^114 <^«. # ^ ^ 

fW. € di*r *S]tq-3|. ^^o] y^o} 7>^A^ ^^tf. 

<35> n^Jl, £6A# %^*>^ , i7} ^-e)^ 71^(120)^1 °3«H gj=£- Thiols ^ 

<36> ZL^Jl, S^o] 71^(120) ^ofl ^-5^ 3E| o] 

^^-t}. ^ ^-^l^fe 0N0(0xide Nitride Oxide)^* ^r^W. 

^ "J^- ^t!" "J-fAS i|Ji*); TllolE ^^tbcf. ojufl 

Tfl ol e el-^sf i2*HrRr 711 ol e ^(133)^ TflolJL ^^(124) 

^S.^ 71} o]^ 3fl^(126), 211^(128), ^e)^ 2E f 7)lolE*o.e_ o]j=l<^ 

TilolE 5flBi(130)ol 7M711 ^Cf. 

<37> TflolM 1^^(124)^ 3t|)E^ Ej7li+ ( ol-g.-^ 4)$ al^ni-o.^ #7^1}. oJ-b}. 
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<40> 
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3- ^(WP). — — ^ ^ 71|o)e 5}o](i33s) tf* t11o]e ej-oio] ^ 

^cf. olnfl TflojM Sfo] <^o.S 7]]o]H ^^^-(124)01 go] 7l#(120)*| 

<8«W ^Cf. ^fi^ «^ ^^Hfe 7^JE o]^ £ ^ o. ^ A )^ H «^ 

1- ^(135)1- ^^tb4. 
<38> ^ £6B# ^ t^jg ojo^ ^o]^ ^o] sflE^ofl 

7]#(120H #^ 7]]o)E ^ o.^ M# ^olH^o] 

*Bj*Kl23)^ *\*5. ojo^ ^ « «o] ^ <8^(135s)o] #£o} 

^1^(124) t}€- f>) ^ ^Efl# 7^711 

£7 = ?^5L ^A)^ ^-BjjoflA^ ^ 

^134. °1^°JaH ^olM 5^o]^ ol^-oi nf^^S ^-g-^. 7)] 
o]S ^1^(130), 2fl^(128), Tflolm 3^(126), sflE^^ TflojE ^ojnV 

(124)^.5. ol^-ol^ TflolE ^^-(133)^ ^tfofl JLO. A>2).nVol ^o]A-] 

(137)# S^t)-. ^^olA-ldsy)^ TflolM ^i^(133)ol 7^(120) ^5. 1^ 

* ^^*>J1 *M a}^ M«tJ-. ^o)l ^ol^(i37) 7 l. 

<8^S TllolE 4010. p> ^^ s 4A] ^tfl^o] ^ £ Aj A ] W cf n> ) 

7)1 oIm ei-o] ^pfofl tg^sj- y efloja. 40.01 ^ 

^l^cf. o)^ LDD ^2,*) JELEfloj <S^(i35.)ol Q^m, M0S 

Ei ^£E7> 01-0^^4. y n m 7 j. 7,^1^(139)0.5. 

$_z\}o\] 74^ 100OA 

E8AS TllojE ^i^-(i33)3f &SL^ ^efloj ( 135 , } o] sj^o) M0S 
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-^- E 1 7 >^1 7] #(120) 3^(141)^ $^*h %<£^ 

4. iieU, #°<HH) oi^^H ^ 7flo] geq efoi(i33g) # 

^ <^?J ^(135's>g- ^#Al7l£^- 3^(141)4) zl^j±# a]^ 

H^H «4 *J<^HH *J;*| ^(139)3= A|^0 S ^7^4. o]nfl H ] 

(135'dH M *oJ tg-*fl tg^^ - ZL-ti u] ^ #7> 

(120) ^5)^(140), 7}%, £^=1 ^ ^ ir 

* *fl£4. ^o3^(l41)ol -e^M-Tfl ^£^#(140)* -iizltlrf. 

<«> 5L8B1- %^>^, ^M-# ^s]^#(140)ol *fl^o.jg.*| ^ ojo^ ^jg. ^o.^ 

«3«l(135sH| *g o^-g- 7>£33 ^s]^ ^oj^ 

< 42 > 5L9A. £9B# %^}#, £8A £ £8Bofl 44\f * W A 1 ^* ^1*H 

ZLip-ti^ * fl .o^ ^Sl^#(i40)4 ^93^(141) ^« ^T^Ji TllolE ej.o]^ ^ 

S» 7flo]j= ^^(30)01 -eiM-Tfl ^4. 7i]oiE ej-o]^. ^ ^ tg^^ ^ 

^3 9*1(145)71- ^^#(140)^^ W# 

4. <3bJ$ s^ofl ^elA>oi^*( 147;1 4 7l) ^ tg^t^ ^ )o ,E ej. 

4^ «?*fl(i45) * alH^o] ^.g. ifl|H(145')^ # 

^lfe ^^H-E.*(147,147*)oj ^^£)ol Hfl^ofl oj-^. ^Kg. ^oj ^ 014 

<43> ^ A}-^ - C1 4 _ 7>i g 3t H f A>-g-^ 7m 

-11 i^E^ w m m 50QA ^^^4. 1S>S RTA (rapid 
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thermal annealing)* -M 450 °C ^S.^ £r-E.<>lH Co 2 Si ^^2= ^^a>o1=^- ^ 

^ ^£jA|-ol£L5j- ^ ^r£r ^^M: 7]^ofl^ *fl7RVtK 

tM 850 °C RTAH- ^^1*>^ s-^o] ^ CoSi 2 ^ ^^a>o] = 



^ 5}^^ ^fofl ^ ^^A>o]c 7 l- £*1^ 0 1 7fl^d^Cf. 5E*1 ^ 

°) S-ol #eflAi pflssll- ^isHr #^-7> if#£)7^|q- 

< 45 > £10^: ^S^, ^ ^e|A>ol^.#(147,147') ^ ^^SlS. c]-a] 

^^(149)* $51, 149 HI wlE^oi 3. eh ^^*icf. zi&j^l J£*l^ 

* 3^ ^^r^ yjEsj-o] ^1«(151)3|- h1meK1U55)# ^*Rr -f-^ 
o^xlTfl sit}. 

<46> tilM^o] ^e})^ ^ dt^.^ 5+^4 ^*f| ^ ^ ^ ^-f ^ $\EL$] 

°^ *r 9XA. ^JlS ^-f ^ ^&lA]-olc*ol 

%^ ylSS|-«y ^ tilS^O] ^% A\o}6\] ^ % Aj isysm S-^Sr # ^ 



<44> 
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<47> 



^da. t^o] 44*^ ^* ^ %U, 71* ^1°J ^ 7 > 

JL ^ *r 5114. 



37-17 



* 




1020010001613 



2001/3/2 



[3^* 1] 

^ ^^M^#* 7MH Spf^ TflolE ^cgnKg- ^ aVlE^l^s)- TiHM 

2] 
3] 

*fl 1 %H] 5^1, 

£Jg£- #^1- 1E15 o]^/ cm 2 o]s}^ £S^o.^ o] ^ol o. ^ 

[3^* 4] 

1 %H1 5a<^i, 

5] 

ti>5L^ 71^ TflojE ^o^n|^- cfTj], 
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1020010001613 ^vlioio 
%7] 3HS ^"3^ $H 7flo]E^# ^^Kr #31, 

^-71 3Hl=§^§r sflE^^H 3M*= 3^*Hr #31, 

3HS s-}'?!* 5^§* ^l^Hr #31, 

#7} 5^S°1 7]^i ## €<3^8- 3f^Kr #31, 

ojH#l- JEL^fe #31 ^ 

= a> 71 3HS# S#<i ^ <8^*Hr #3l» ^ ti l 

6] 

*H 5 9X°\*\, 

#7] ^# 3#*Hr #3H1 °H -*7l 7fl°U= ^o]o] ^r: ^ofl # 

71 €<3^# ^^HH ^"71 7l*& E.3]*flSr *§>S*Hr #31 , 

#7l ^#3* ^ A oM ^-71 ^^g^l tfltb ^71 

7]- °1M^1: *>fe #£^1 #*1 

7] 

^ 5 *cHl 

^"71 ^e^H^S^ ^*Kr #3lfe 
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#*1 ^ y o V ^. 
81 

7]^- #<S} ^ ^^6f)Al £-E] ^^^-ofl o^Sfl 

*!<8 «V£*ll *^ ^ , 

#7l ^ ^<*-§- 7>3.*1 = ^*1 3*K£^ *§#£M #-^1 ^ ^ 

4°l^f|- 7>x]^ US] ^ i£i 5^0], 

#7l i£i <£^£.3. tfl^i# ol^-^^i #7l ^ M-^l 

2S] Hfl^S. Wo], #7} %^ c$qs\- Tflols ^^^S ^l^^Jl, -tf^Tr 

^^A>ol=f,C. S Thiols SKI, 

a>71 e]-^* 4 TflolE 5^0] oJAjq ^- 7 j ^ eg ^ ofl 

#7l ^ at-ol Aj- 7l >|| o]E eJ.ol.fc #^*\ 
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